Objective: The objective of the study was to identify factors related to donepezil medication adherence ("adherence") of cognitively impaired patients in community pharmacies. Methods: One hundred and twenty community pharmacies in 28 regions in Japan were randomly selected. Questionnaires were mailed to these pharmacies. The pharmacists answered based on the medication profiles ("YAKUREKI") of the patients given donepezil at their pharmacies. The survey items were "adherence", "who is the key person" and the key person's understanding and awareness of donepazil and its symptoms. The χ 2 test and decision tree modeling analysis were performed to examine factors affecting adherence. A 5% level of statistical significance was used in the χ 2 test. Results: Questionnaires with data on 479 patients were returned. The most common level of adherence was "take as instructed" (81.2%), followed by "forget once or twice a week" (10.2%). The χ 2 test revealed that adherence was good if "key person" was professional caretaker (P = 0.004). Also, adherence was better if key person understood medication about dosage, P < 0.001; effect, P = 0.002; and general side effects, P < 0.001. According to decision tree analysis, the key person had the strongest relationship with adherence. Conclusions: It was confirmed that the key person's understanding of the medication and symptoms of cognitive impairment are related to adherence. In particular, it was suggested that there is a strong relationship between the key person and adherence and that factors related to adherence differ according to who the key person is. It is essential in the treatment of cognitive impairment to accurately identify the "key person", in order to provide better pharmaceutical care in community pharmacies.
Introduction
It is estimated that over 25% of the Japanese population will be 65 years of age or older by 2015. The Japanese Ministry of Health, Labor and Welfare estimated that the number of people 75 years of age and older would be about 14 million in 2009 [1] . About 120,000 out of these people will have cognitive impairment [2] .
We know that it is essential for medication to be taken continually in the treatment of cognitive impairment and that maintaining treatment adherence is the key to improving the quality of treatment and the quality of life [3] . There is an abundance of research on factors related to medication adherence ("adherence") worldwide. It has been suggested that such factors include age [4, 5] , sex [6] , economic status [5] , disease severity [5] , degree of cognitive dysfunction [7] , complications [5, 8] , drug regimen prescribed [6, 9] , cooperation from family [10] , physician-patient relationship [7, 11] , patient satisfaction [12] , and generic substitution [13] . Inadequate awareness of the necessity to follow the treatment regimen has been identified as a reason for the patient's decision to discontinue treatment of their own accord [4] .
Research on adherence in patients with cognitive impairment includes studies on factors such as persistence (refill adherence) and duration for multiple cholinesterase inhibitors [14] [15] [16] . These studies suggest that the type of drug and ease of use affect continuation or discontinuation of treatment [18] , and that the sex, age, and degree of economic burden from medication costs affect adherence to treatment regimens for cognitive impairment [17] . A study compared treatment adherence in outpatients for multiple medications for cognitive impairment (multiple cholinesterase inhibitors) [18, 19] . Belle SH et al. inspected the influence of medication for cognitive enhancement on family care-givers, and suggested that there is substantial geographic variability and effects de-pending on the physician's education [20] , Sevilla C et al. compared satisfaction of the care-givers on cognitive impairment medications prescribed for the patient [21] .
There are no studies on adherence of cognitively impaired patients, but several studies examined the adherence on medication for some diagnoses in Japan. Hayashi et al. identified irregularity of meals as a factor related to adherence in a survey of inpatients with ischemic heart disease, by checking whether or not patients forgot to take their medication on a 2-grade yes/no scale [22] . Ishida et al. demonstrated the beneficial effect of one dose packaging in an evaluation of adherence to an oral antidiabetic drug regime based on whether diabetics could take their medication per physician's instructions (evaluated on a three-grade scale of "I am taking medication," "sometimes forget," and "often forget") [23] . Yamaoka et al. evaluated adherence to a α-glucosidase inhibitor on a four-grade scale ("take all as instructed," "usually take," "sometimes take," and "don't take") and demonstrated that adherence was lower than with other oral antidiabetic agents [24] . Tatemichi et al. demonstrated that adherence improved according to the instructtions given by physician in an evaluation of long-term adherence in male Japanese workers using a four-grade scale (always took the drug according to the prescription (complete), occasionally forgot to take the drug (good), frequently forgot to take the drug (poor), always forgot to take the drug (very poor)) [25] . Evaluating adherence on a four-grade scale for forgetting to take medication or having left-over medication ("happens a lot," "sometimes happens," "doesn't happen very often," "almost never happens"), Kamei et al. identified occupation and having diabetes as factors affecting adherence [26] .
Most of the previous research in Japan has been performed at specific medical institutions or in specific communities; none has been performed on patients with cognitive impairment over a wide area in a community pharmacy setting. The purpose of this study is therefore to identify factors related to adherence of cognitively impaired patient.
There are several assessment methods for adherence, mainly consisting of pill counting methods such as the MEMS (Medication-Event-Monitoring System) [27] , and self-administered rating scales such as the Morisky Scale, which assesses adherence by scoring the frequency with which patients forget to take medication or discontinue their medication [28] . Hiratsuka et al. studied the validity of the 4-grade Drug Compliance Scale (DCS), consisting of 4 items, by using it in combination with pill counting; however, their study suggested that only 2 of the items were valid [29] . Nevertheless, pill counting devices such as the MEMS are not widely available in Japan, nor are Japanese translations of assessment tools such as the Morisky Scale widely accepted. Thus, while several methods for assessing adherence are available in Japan, a unified assessment method has not been established.
We therefore performed a pilot study of assessment scales among pharmacists and selected the most universally used assessment scale for use in the present study. The assessment tool selected is a patient profiling system that is used by pharmacies throughout Japan for collecting data on adherence and related factors across multiple geographic regions.
This profiling system in Japan is called the "YAKU-REKI". Regulations concerning the "YAKUREKI" mandate community pharmacists to "record data for monitoring and counseling patients". Information to be recorded is specified by the Japanese Health Insurance Law ( Table 1) . Since Japanese pharmacies do not have technicians or other certified support staff who dispense drugs and provide medicine work, pharmacists are the only ones who deal with patients. As a result, several different pharmacists often work on the same cases. The purpose of the "YAKUREKI" profile is for pharmacists to share information on patients in order to maintain the quality of pharmacists' counseling. Keeping medication records using "YAKUREKI" has been required as standard skill for community pharmacists by Health Insurance Law in Japan.
herence group and 50 in the "poor" adherence group), with a response rate of 50%, and that data from 2 patients could be obtained per pharmacy. Pharmacies were provided with a general explanation of the survey and pharmacies with no patients taking donepezil were excluded. So, the training for handling "YAKUREKI" is one of the core-requirements in undergraduate program.
A schematic depiction of the research protocol appears in Figure 1 below.
The questionnaire consisting of 20 items in 10 domains ( Table 2 ) was mailed to the supervising pharmacists at the participating pharmacies. Pharmacists who had counseled patients on the use of donepezil were requested to record and evaluate information in these patients' profiling system ("Yakureki") in the questionnaire. The completed questionnaire forms were returned by mail. The questionnaire was based on a review of previous studies, cognitive impairment treatment guidelines, and information gleaned from meetings with academics and pharmacists. The questionnaire was then reworked into its present state after a pilot study using 5 pharmacists. So that care-giver and familial recognition influence it for cognitive impairment medical treatment [30] , We should conduct an investigation into recognition of care-giver in an item of this study, We have to describe "key person" because we set this research based on recording of interview at counter in community pharmacy as investigation subject, therefore the degree of caregiver is various by degree of cognitive impairment, it is difficult to make judge who is care-giver at counter in community pharmacy because of various person coming to receive medicine.
In general, the target patients with cognitive impairment are identified by checking the disease name on their prescriptions. But in Japan, no prescriptions carry disease names, so the only way to select patients with cognitive impairment is by checking the medication contents. In Japan, donepezil HCl is used in symptomatic treatment that controls the progression of cognitive disorders including dementia of the Alzheimer's type (AD), mild cognitive impairment (MCI), and dementia with Lewy bodies (DLB). This acetylcholinesterase inhibitor was the only drug approved in Japan for the treatment of cognitive impairment when this study was conducted at the end of June 2010.
Subjects and Methods

Subjects and Survey Methods
One hundred and twenty community pharmacies in 28 of the 47 regions throughout Japan were randomly selected using the Domestic Sales Data of Donepezil for the survey. These establishments were selected from among pharmacies that had dispensed donepezil using random number generated by computer.
Statistical Methods
This number of pharmacies was calculated based on the assumption reached by our pilot study that there would be data from 100 patients (50 in the "good" adThe χ 2 test was performed using the level of adherence and other survey items. Adherence was categorized as "good" ("take all as instructed") or "poor" ("forget once or twice a week," "only take once or twice a week," "never take"). "Information unavailable". "unknown," and "no response" were excluded as missing data. The following factors were each divided into 2 groups: age (≤74 years and ≥75 years), supply dispensed per prescription (in days) (≤29 days and ≥30 days), and number of concomitant drugs (≤4 and ≥5). "Key person" was divided into 4 groups: patient, spouse, family member other than spouse, and professional caretaker ( Table 3) . The decision tree analysis was performed, using adherence level as the target variable and items suggested by the χ 2 test to be related to adherence as independent variables.
Of the various methods of decision tree analysis, we used CRT (classification and regression trees). In the CRT analysis, a branch splits in two at the cutoff point showing the largest change in impurity found by Gini measurement among a combination of cutoff points for all independent variables used ("Impurity" refers to the extent to which responses are concentrated in a single target category in a node). This process then repeats itself. The "good" adherence group was selected as the target category. The minimum number of cases per group before running the analysis (the parent nodes) was set at 100 and the minimum per group after running the analysis (the child nodes) was set at 50. The analysis was considered completed when a minimum of 100 cases in the parent node and 50 cases in the child node was reached. The Windows versions of SPSS (18.0J) and SPSS Decision Tree software packages were used in the analysis. A level of significance of less than 5% was used.
Results
Questionnaire Return Rate
Four-hundred-and-seventy-nine patient data responses were collected from 60 community pharmacies in 22 regions throughout Japan (Figure 2 ).
Results
The results of each of the questionnaire items are shown in Table 4 and Table 5 .
More than half of the patients visited a "clinic or physician's office" for treatment. 79.1% of the patients were prescribed a 5 mg tablet once daily, with treatment regimen stating "to be taken after breakfast". There was an average of 3.1 concomitant medications. 77% of the patients were accompanied by someone when visiting their physicians. 10% visited their physiccians for treatment alone. This information was not clear for 12% of the patients.
81.2% of the patients were found to be adherent. A family member other than the spouse was the most common "key person", followed by the spouse, the patient himself/herself, and a professional caretaker, in that order.
There were common tendencies in the key person's understanding of donepezil and cognitive impairment, as well as the awareness of own cognitive impairment. The most common degree of understanding was "mostly understand", followed by "well", "not very well", and "not at all", in that order.
As for the therapeutic effect, the most common response was "do not have a very good understanding" followed by "have no understanding".
Concerning the attitude toward treatment, there was a common tendency on the understanding and awareness on the part of the key person: "unknown" was the highest at 35.9%.
Factors Affecting Adherence to the Donepezil Regimen
The χ 2 analysis of the key person's relationship to adhernce to the donepezil regimen revealed that a higher pere 
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centage of patients with "a professional caretaker" had "good" adherence than patients with the other three key person types, whereas a lower percentage of patients with "a family member other than the spouse" as the key person showed "good" adherence than patients in the three other key person types (P = 0.004) ( Table 6 ). The χ 2 test was also used to compare patients with themselves ("patients") as the key person with those with "a professional caretaker" as the key person, revealing a higher rate of "good" adherence when "a professional caretaker" was the key person (P = 0.034).
The χ 2 analysis of the relationship between adherence and the key person's understanding of donepezil revealed that a higher percentage of "good" adherence was seen when the key person "understands," compared to when the key person "does not understand" all donepezilrelated items (administration and dosage, P < 0.001; effects, P = 0.002; general side effects, P < 0.001).
The results for the χ 2 analysis of other factors related to donepezil adherence are discussed below. The key person's understanding of cognitive impairment: There were significant differences for understanding of both "characteristic symptoms" and "physician's treatment plan." A higher percentage of "good" adherence was seen when the key person "understands" than when the key person "does not understand" (P < 0.001). The key person's awareness of patient's illness: There was a higher percentage of "good" adherence when the keyperson was "aware" than when he/she was "not aware" of patient's illness (P = 0.001). Keyperson's awareness of therapeutic effect: There was a higher percentage of "good" adherence when the key person "is aware" than when the key person "is not aware" of the therapeutic effect (P = 0.001). Key person's attitude toward cognitive impairment treatment (positive/negative): There was a higher percentage of "good" adherence when the key person was "positive" than when the key person was "negative" about treatment (P < 0.001). The factors sex, age, medical institution visited, regimen prescribed, and whether patient personally sees physician to get prescription did not show a relationship with adherence.
Building the Decision Tree Model
There were 418 subjects in the analysis, after excluding patients for whom the "information was unavailable" or there was "no response." Figure 3 shows the results of the decision tree analysis conducted at the first parent node (node 0). A total of 6 child nodes (nodes 1 to 6) were obtained in this analysis. Four of these (nodes 3 to 6) were terminal nodes (where splitting stopped). The deepest splitting in the decision tree model was to the 2nd level. "Key person" was selected as the factor that would be split at node 0. On the process of the decision tree modeling, the key person was split on the group having "the patient" or "a family member other than the spouse" as the key person (node 1) and the group having "the spouse" or "a professional caretaker" as the key person (node 2), and there was a higher percentage of "good" adherence in node 2 than node 1. Nodes 1 and 2 were also split at the next level. "The key person's understanding of donepezil's side effects" was selected as the factor on which node 1 would be split. There was a higher rate of "good" adherence in the group that gave the response of "4. Understands well" and "3. Mostly understands" (node 4) for "key person's understanding of donepezil's side effects" than in the group that responded "2. Does not understand very well" to "0. Unknown" (node 3). Node 2 was split on the factor "the key person's understanding of the characteristic symptoms of cognitive impairment". There was a higher rate of "good" adherence in the group that gave the response of "4. Understands well" or "3. Mostly understands" (node 6) for "the key person's understanding of the characteristic symptoms of cognitive impairment" than in the group that responded "2. Does not understand very well" or "0. Unknown" (node 5).
Decision trees are generally "pruned" to limit the number of levels so that the results will not be overly complex. However, since the analysis stopped after generating only 2 levels, we did not do any pruning and used the results here as is.
Discussion
In our study, 81.2% of the patient data showed "take all as instructed". The results indicated that general adherence to donepezil treatment regimens was good in outpatients with cognitive impairment. This trend is consistent with previous studies [18, 19] . The χ 2 test results also suggested that all types of key persons contributed to adherence, that not only a professional caretaker but also a family member involved contributed to the adherence to donepezile, and that it was possible that adherence could improve with education by pharmacist to the key person.
Our result suggested that the relationship of the key person with adherence is such that adherence is comparatively low when the key person is the patient himself/herself or a family member other than the spouse, and that adherence is good when the key person is "a professional caretaker". This may be because it is highly likely that a patient with a professional caretaker as the key person lives in a care facility and adherence is maintained because the facility staff manages the patient's medication.
This issue is correspondent with the issue written by Kemuyama, which said care workers in care facilities of cognitively impared patients are required to stay compliant by recognizing the symptoms [31] .
Furthermore, our results implied that maintaining adherence has a linkage with improving knowledge about the medication (knowledge of donepezil administration and dosage, effects, and general side effects) and with improving the key person's understanding of the symptoms of cognitive impairment and the physician's treatment plan. The relationship with adherence of the key person's awareness of his own cognitive impairment may be such that if the key person is aware that he has cognitive impairment, the significance of the drug treatment regimen will become clear and adherence will be maintained. It was also confirmed that the key person's awareness of the effectiveness of the therapy and attitude toward the treatment (positive/negative) are related to maintaining adherence. Donepezil does not promise to improve symptoms markedly; rather, the objective of the therapy is to "maintain the status quo" by slowing down the progression of symptoms. Given the nature of donepezil therapy for cognitive impairment, the present results suggested that the ability to increase the key person's understanding of the significance of taking donepezil or his or her awareness of its effectiveness holds the key to improved attitude toward the treatment (positive/ negative) and, in turn, maintaining adherence.
The results of the decision tree modeling showed that the key person has the strongest relationship with adherence. On the process of the decision tree analysis, key person was split on the group having "the patient" or "a family member other than the spouse" as the key person (node 1) and the group having "the spouse" or "a professsional care taker" as the key person (node 2). Node 1 was then split on "the key person's understanding of donepezil's side effects," and node 2 was split on "the key person's understanding of the characteristic symptoms of cognitive impairment." This suggests that the first step in maintaining and improving adherence is to know who the "key person" is.
The extent of the key person's involvement in care giving may be the reason why the factors related to adherence differed according to who the key person is. Since "the spouse" or "a professional caretaker " at node 2 is frequently in a position to directly support the patient's activities of daily life, there was a tendency for adherence to be higher when the key person's understanding of the patient's symptoms was good. Conversely, with "a family member other than the spouse or patient" at node 1, adherence tended to be higher when there was a good understanding of side effects because 1) there is a tendency to deny the presence of cognitive impairment and 2) a good understanding of the side effects eliminates resistance to and anxiety about taking the medication. Jane R. et al. said it is important that a pharmacist educates the care-giver of the cognitively impaired patient [32] , and this research suggested the possibility that "education to have you understand the symptoms of cognitive impairment" was effective.
The results also suggested that "to educate about symptom of cognitive impairment" is more effective for persons who are directly involved in the care such as the spouse or caretakers.
In addition, Sen-Roy states that a pharmacist should tell the patient and his or her family that the drug used in the treatment of cognitive impairment is for the purpose of maintaining the status quo [29] , but our study suggested that it is important that the pharmacist informs about the "side effects and cognitive impairment symptoms". Furthermore, it was suggested that points of reporting were different by key person.
A study about classification of care-givers of cognitive impairment patients, report on a male spouse [34] and an unpleasant female spouse [35] , but our study suggests the possibility that education for a family except the spouse influenced adherence to medication. Jane R. mentions the education that pharmacist provides to the care-giver should be done based on the observation of the behavioral disorder of the cognitive impairment patients living in the local area, because pharmacists are able to contact them on a regular basis [28] .
We believe that we were able to clearly state "what kind of education is effective for what kind of caregiver" by this study.
Mort and Tasler wrote that pharmacists must educate caregivers of cognitive impairment patients [28] , and our present study also suggested that educating caregivers on the symptoms of cognitive impairment is potentially effective. Sen-Roy wrote that the patient and his or her family should be told that medications for cognitive impairment simply maintain the status quo [29] . However, our results confirmed that it is important to provide information about the side effects of cognitive impairment medications and the symptoms of the disease, as well as the "effects" of the medication. In addition, our results suggested that the information to be provided to key persons differs according to who the key person is.
In the present study, we performed a statistical analysis of data based on the information that pharmacists record in the patients' profiling system called "YAKU-REKI", but there were many responses of "Unknown" for certain items on the survey, reflecting the fact that a sufficient amount of information is not being obtained and/or the pharmacist may have transcribing errors. This is because it is difficult for the pharmacist to directly confirm the patient's condition and the pharmacist can only hear indirectly from caregivers, family members, and the like, since there are many cases in which the person who visits the pharmacy is not the patient himself/ herself, given the nature of cognitive impairment. Consequently, pharmacists must make a greater effort to collect information from the people who go to pharmacies to receive medicines and from other healthcare professionals, and to record more information in the profiling system.
Limitations of the Study
The objective of the present study was to identify factors related to treatment adherence in outpatients with cognitive impairment by examining the regimens prescribed and treatment adherence at community pharmacies in Japan. However, we became aware of 2 limitations to the study due to its special circumstances.
The first limitation is that it is difficult to identify patients with cognitive impairment because pharmacists at Japanese community pharmacies cannot view the medical records kept by physicians and diagnoses are not written on prescriptions. We therefore considered patients prescribed donepezil to be "patients with cognitive impairment" because the acetylcholinesterase inhibitor was the only drug approved for cognitive impairment in Japan at the time of the survey. As a result, one cannot rule out the possibility that patients with cognitive impairment not taking donepezil were excluded from the study.
The second limitation concerns the method of assessing adherence. The authors developed their own measures of adherence since a standardized assessment tool does not exist in Japan. In the present study, we did not question patients directly about adherence, but rather selected a protocol under which pharmacists performed an objective assessment using data in the profiling system. Therefore, we concluded that an evaluation using pill counts and multiple choices would not be valid as an adherence assessment scale for the present study, and we adopted an assessment scale in which "information unavailable" was added to a 4-grade scale for frequency of forgetting to take medication per week. The pharmacists who participated in the pilot study said that this assessment scale afforded easy communication with the key person, enabling them to make an assessment reflecting the actual situation. It was therefore concluded that the present assessment method would not present major problems in the interpretation of the results.
Conclusion
It was confirmed that the key person's understanding of the medication and symptoms of cognitive impairment are related to adherence in outpatients with cognitive impairment. In particular, it was suggested that there is a strong relationship between the key person and adherence and that factors related to adherence differ according to who the key person is. It is therefore essential in the treatment of cognitive impairment to accurately identify the key person, collect suitable information on the patient, provide the counseling desired, and provide instructions on taking the medication.
